Oxidative modification of low density lipoprotein (LDL) by activated human monocytes and the cell lines U937 and HL60.
Human peripheral blood monocytes, upon activation, have the capacity to oxidize low density lipoprotein (LDL) and render the LDL toxic to cultured cells. Previous studies by our laboratory indicate that this process is mediated by free radicals in that it can be prevented by addition of free radical scavengers and antioxidants during the incubation of monocytes with LDL. Here we report that optimal modification of LDL by monocytes was influenced by media composition. In the absence of added metal ions, oxidation was distinctly dependent on the concentration of monocytes as well as LDL concentration. Exposure of monocytes to lipopolysaccharide or stimulation of phagocytosis by opsonized zymosan resulted in marked enhancement of LDL oxidation compared to other activating agents. After exposure to activated monocytes, lipid oxidation products in the supernatant were found both in a high molecular weight fraction containing LDL (greater than 30,000 Daltons) and in a lipoprotein-free, low molecular weight fraction (less than 30,000 Daltons), yet only the high molecular weight, LDL-containing fraction was toxic to target cells. In addition, human myelomonocytic cell lines U937 and HL60 were shown to mediate oxidation of LDL. As with monocytes, exposing these cells to opsonized zymosan caused the level of LDL oxidation to be significantly enhanced. These findings offer further insight into the mechanisms of monocyte-mediated oxidation of lipoproteins and will facilitate studies investigating the role of monocyte-modified LDL in tissue injury.